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the body surface, the shock wave, the axis of symmetry, and the 1imiting character-
ical segments (see Fig. 1) of various semiapex angles 33°

igtic. Flows over spher

© Fig. 1. Schematic diagrem of the flow
. field about spherical segments

and 43930' at Mo = 10 vere calculated to the second approximation as illustrative
examples. Shock wave shapes, velocity distributions on the axis of symmetry, and
variation in the stand-off distance of shock waves are given in grephical and tabular
form. Analysis of the results shows that the maximum discrepancy takes place in the
J
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while on the axis and on average

5 figures, L formuilas, and )
(AB)

t exceed 2%,

1imiting characteristic and does no
orig. art. hast

cha.racteristic. it is about 0.5%.
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ORG: none

TITLE: Algorithms for numerical schemes of the method of intergral relations
for calculating mixed gas flows

| SOURCE: Zhumal vychislitel'noy matematiki i matematicheskoy fiziki, v. 6, no. 6,
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IOPIC TAGS: supersonic aerodynamics, shock wave, equilibrium dissociation, gas
dissociation, gas relaxation, approximation method, mathematic method

ABSTRACT: This article deals with the application of numerical techniques, based
on the use of computers, to the soluticn of the direct problem of supersonic flow
past blunt bodies by the method of integral relations., The problem consists of
determining the single-velued and continuous solution for the region of minimum
effect of bluntness with boundaries formedby the shock wave AB , axis of symmetry
AE, body contour DE, and boundary characteristic B,D (see Fig."1l). Three different
schemes of the method of integral relations are outlined for which the construction
of three algorithms are presented. The first one was constructed according to
scheme I for supersonic flows past axisymmetric bodies with equilibrium dissociation
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taken into account. The second was construction by considering supersonic real
gas flows past blunt bodies, with nonequilibrium dissociation taken into account.
The third was constructed by using double approximation according to scheme II, then
integrating and .approximating according to scheme I. It is said that due to the
difficulties in obtaining analytical evaluations of the accuracy and convergence
of the method of' integral relations, the basic criterion should be numerical evaluation.
To this end, calculations in various approximations were carried out according to each o~
of the three. schemes for a sphere at M = 10. The results are presented in tabular
form. For comparison, the values of gasdynamic parameters of flows calculated by
schemes I and II are presented in a table, The comparison shows good agreement,
although an approximate representation of the functions was used in opposite direc-
tions in each of the schemes. Orig. art. has: 5 figuwres, 11 formulas, and 5 tabl[.es.]
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.Author : Fedyayevskiy, K. K. and Belotserkovekiy, S. M. Moscow

Title Aerodynanic forces acting'on Tand structures during squalls

Periodical : Izv. AN SSSR. Otd. tekh. nauk 6, 13-24, June 1954

Abstract ¢ Examines problem of inertia and vertical forces acting on land struc-
tures during a squall. Gives formulas for calculating these forces.
Graphs. Six references.
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. Card 1/1 Pub. 85-3/16

Author : Belotserkovskiy, 8. M. (Moscow)
Title : Horseshoe-shaped vortex during unsteady motion

Periodical : Prikl. mat. 1 mekh., Vol. 19, 159-164, Mar-Apr 1955

Abstract The author investigates the field of velocities which form in an ideal in- §
compressible fluld from ap associated vortex of finite span, whose intensity §
gamma varies with time, and from the corresponding system of free vortices.
It is assumed here that the velocity of washing away of the free vortices
is constant in magnitude and direction. For the case of constant gamma he
obtains the well known system of horseshoe-shaped vortices. For intensity
of the associated vortex that depends upon time, the free vortices fall off
from it; the axis are parallel to the axis of the associated. Moreover,
the intensity of each of the two free vortical strings parallel to the
velocity of washing away is less both along the length of the string and
also in time. The results of the author's work permit one to pass over to
the solution of the problem of the spatial nonstationary motion of an arbi-
trary veakly cambered supporting surface. One reference: D. E. Lehrian, ‘
"Calculation of the complete downvash in three dimensions due to a rectangu-
lar vortex. ARC, Rep. and Mem., No 2771, 1953.

Institution : -~
 Bubmitted  : November 16, 195
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TITLE: perodynanic forces acting on a net of profiles

in non stendy {low

lekhanika, n0.8, 1962, 29,

PERIODICAL: Qererstivany shurnal,
Prom. werodinumika,

abstrnct 8B176. (In eollections
no.20, M., Oborongiz, 1961, 137-167)

TELL: Incompressible nonviscons 1low past 2 net of thin
profiles (pLates) is considered. The proiiles execute oscilla=~
tions with equal phase, nnd cnn be deformed similtancously. vach

profile is replaced by A system ol continuously distributed
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Asrodynamic forces acting ...

vortices with a time-dependeut intensity. n the cutonery
linenr framewnrit oi the jroblem it is agsumed thot the vortey
sheet leaving the profiles aaintains on invariable paciiian with
respect to the nseillatine net.  The probl-m is snlved numericrlly,
and Tfor this purpose the continuons vortex gheet =1nnz the ;roirile
contour is replaced by-a discreet number of jnined vortices., The
determination ot the cirulation amplitude is reduced o the soli-
tion of a system of linenr algebraic eyuations. “he equation co-
eftficients are functions of the net parnmeters and o1 the “trou-
hall number. fThe coefiicients of 1ift and moment o the profile
are determined by the formulae

M

<. K & W o, n LA
(-’»(v..,f(,’df(,na t’(:’&)t‘c’& 08 r, A

v, A,
My = Myt MpX 4 nigde MW emya mhDempd
where Cyoo and D,n = the coefticient of 1lift and the nopent

’
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corresponding to stendy tlow past the net respectively, The
other terus contnin coeiticient: ol rotation derivativas rorreg-
ponding to the rate ol chonge of nngle of attack, @, the prorile
rotation, w, nnd its deformition, A . Special carer of identical
pure rotational oscillations and pure translational oscillstinns
without deformntion are considered. sormulae rre obtnined. connec-
tin: the amplitudes ol the 11t and moment coelticivute ¢f and
m# and the phnse shifts € , and ¢, with the corfiiciznts of
rot:tion derivatives. The chonsue of the nngle of nttnck, Aw.
under the inrluence of a chain of initinl vortices in a quasi-
steady case of purely translational mation of the protiles im
determined. A numerical crlculatinon of aerodynamic characteristies
ot a net of plates is pertormed on the electronic dirital computer

MStrela" according to the formulas obtnined, for values of consis-
tency ! = b/t (b- chord, t- pitch of the net) of 0.25, 0.5,1.0,
1.5, 2.0 and Strouhall numbers ¢ = 0, 0.5, 1.0, 1.5, <0 _nd
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stugger ungle p 1u the rauge 0 - 60° sor i = o the result-nt

curves coincide with curves ior o single oscillating plate, It

is shown that the coetficients o1 rototion derivotives oi the .

profile in the net ~re essentially different from the coefticients /ﬁz
|

ol a single profile and at low consistencies they depend strongly
upon the Strounall number. All the coefricients of forces and
moment at T, 0,5 are bractically independent of the Strowhell
number. The considercd coerricients of retntional derivogives are
practically independent of the angle of attack: v = 0 - 109, The
rhase shift of the lift coetficient ¢; attains values of the order
of 20 -50° ot Stzouhall numbers 9 =1-2and T > 0,5, whereas
the moment coefipient phase shift €, 1is small, At 4 =0, ¢ g,;. 0.

CAbstractee’s nole : (t‘m;’/c/C tfn)n;/ﬂflen,.]

,
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(Bydrodynamic theory of cascades; aerodynamic power and moment
characterisfics of cascades of thin profiles] Gidrodinemicheskaia
teorila redlletok; silovye i momentnye asrodinamicheskie
kharakteristiki reshetok tomkikh profilei., Moskva, Gos.nauchno-
tekhn, 1zd-vo Oborongiz, 1962. 12/ p. (Promyshlennaia
asrodinamika, no.22), (MIRA 15:8)

(Cescades (Fluid dynamics))
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"Investigation of three-dimensional gas flows on the basis of
quantitative optical methods"

report presented at the 2nd All-Union Congress on Theoretical and Applied
Mechanics, Moscow, 29 Jan - 5 Feb 196k,
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IITLE: Determining rotary resistancé derivatives 1% wind tunnels

SOURCE: AN SSSR. 1zv. Mekhanika i mashinosiroyeniya, no. 3

19vi, 21-28
rotary

TOPIC TAGS? resistance derivatives, rotary derivatives,
" yesistonce derivatives, wind tunnel test

' ABSTRACT: Some specihl featurxes of experiments determining the
' yotary resistance derivatives for steady or damped harmonic osclil~

jation of. a model -at 8 constant aver and small
sistance derivatives

1 oscillation A
d analyticallnyrom '

. experimenta een gerodynamic loads
of the model's motion.

acting on the
The cases of oscillation of a model with 2 rigid coupling (dynamo~
tic parameters of model motion do mot

metric me when kinema
TTardy 2 |
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¢ depend on acting forces, and of oscillation with elastic coupling
i (kinematic method), when these parameters depend on acting forces,
| are analyzed, Two alternatives of the kinematic method, the methad
of forced vibrations and the method of gree vibrations, are also
. analyzed, Data of experimental investigations of rotary and trans-
i lational oscillation of a model of a rectangular wing at subsonic
. | speeds by dynamometric and both kinematic wmethods are compared in
, diagrams with results of theoretical analyasis obtained by the linear -
theory, showing a failr agreement among all methods, Orig, art, has:
5 figures and 25 formulas, ‘

| ASSOCIATION: none

; SUBMITTED: 14Feb64 - ATD PRESS: 3056 ENCL: 00
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AUTHORS: Belotserkovskiy, S, M, (Moscow); Sukhorukdkh,.V, S, (Moscow);
Tatarenchik, V., §. (Moscow)

i
)

| TITIE: Determination of the density fisld of a three-dimensional gas dynamical
~ flow by optical methods

| SOURCE: Zhurnal prikladnoy mekhanild 1 tekhnicheskoy fiziki, no. 3, 196, 95-99

TOPIC TAGS: gas flow, gas dynamics, gas density measurement, interferometer

ABSTRACT: A method is described for

¢ 8ional gas i . Figure 1 on the Enclosure i
f undisturbed gas flow, taken as |
The disburbed region is comvained between the solid (1), whose contowr

v and the outer boundary (2), whose cortour is R = R (v). In supersonic
. flow the head shock wave is the outer boundary, The % axis is in the direction
- of the incident light (wavelength ), A particular light ray enters and leaves
: the disturbed region at the points Vi Zyq and Vs zk2 respeciively, The maximum
' I{ﬂ_"’-” of ¥ for the contours of the solid and the outer boundary are by and Ky,

My
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respectively. The density in the soction x » consy as B function of 1.
angle ¥ and the dimensionless radial coordinate

o ownaln
NE pRLAT

| are represented in the form

41 -

! (3" = 3 om (§) cosmy

| where q 15 related to the nunber of independent values of P (o< @< 1) usod

in making the optical measurements, The density cen be found from the system of
integral equations e
{te—1 i T L
'3 S Pm (8) cos™r dzy = 5py —' g4y -~ eamy ({)
ym—0 £y ‘ R b

'T* . Ya—hy
o ) E '..-h'l
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i where Po and n, are the density and index of refraction of the gas at standard

i conditions and ©g is the density in the undisturbed current. The function

, mk(yk) determined by interference measurements expresses the change of the optical
i~ path length of light pgssing through the disturbed region along the chord Vi "

const, The procedure is illustrated with gas flow (Mach 3.5 and L.2) about a 30°
cone whose axis is inclined 74° away from the direction of the undisturbed flow.
Photograplis made using an interferometer are shown from which the functions n

i were determined, Oraphs of the gas density as a function of ¥ and £ are
!, presented, Orig. arte has: 23 equations and 8 diagrams,

" ASSOCIATION: none
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AUTHOR: Belotserkqvakiy, S. M., Kudryavtseva, N, A., Tabachnikov, V. G.

TITLE: Experimental verification of some premises of the non-stationary theory for
finite span airfoils

SOURCE: AN SSSR. Izvestiya. Mekhanika i mashinostroyeniye, no. 4, 1964, 157-160

TOPIC TAGS: airfoil, airfoil design, aerodynamics, airfoil oscillation, finite span airfoi]

. ABSTHAC™  Previous reports have described theoretical methods for calculating the non-
stationai; ucrodynamic characteristics of airfoils (S. M. Belotserkovskiy). In the present
paper, the authors have investigated some premises of linear theory for possible verifi-
cation. Forexample, they investigated the longitudinal and transverse oscillations of
rectangular airfoils and the longitudinal oscillations of trinngular alrfoils of varying thick~
ness in a low-velocity wind tunnel. Experimental points showing damping in pitch for '
rolary motlon are shown in Fig. 1 of the Enclosure. The flow around oscillating airfoils
was then investigated using capron, silk and glass fiber threads, separately and in
combination with wire. The results were the same even when the specific gravity of the
thread was increased five imes. The best results were obtained at normal air humidity,

“Cara 1/6
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since this counteracted the effect of electrostatic charges on the threads, Some representg-
tive results are illustrated. Other tests indicated that the non-stationary charactoristics

of airfoils are in direct ratio to the oscillation amplitude and angle of attack for harmonic
oscillationg along the transverse axis at Jow amplitudes. At the same time, for slationary
characteristics, the direct ratio ig violated at high angles of attack. The results of
dynamometric measurements become apparent when they are analyzed together with the

results of flow around the airfoil. E _ ata, icients of rotary derivatives
conform with the linear theory for airfoils of average thickness, the highest di screp

being observed for thin airfoils. Rear centering of these airfoilg resulls in sclf-

oscillations caused by separated flow at the front part of {he airfoil.  The highest dig-

. Crepancies are found with front centoring of thick airfoils, duo to the small area of
separation at the rear of the airfoil. For harmonic oscillations of the airfoil along the
longitudinal axis, the closegt results for experimental and design data are obtained with
thin airfoils and low angles of attack (see Fig. 2 in the Enclosure), Testing with a 5Croen
showed that at Jow angles of attack and relatively long distances between the model and

the theoretical and experimental data were not {ar from each other (Fig. 8). In

4400020-6
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conclusion, the authors note that for incompressible fluids, the basic hypothesis is the
assumption of smooth flow around an oscillating airfoil, resulting in close plotting of
experimental and theoretical data. Orig. art. has: 7 figures and 6 equations.

ASSOCIATION: none
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AUTHOR: Belotserkovski (Moscow); Ul'yanov, B, I. (Moscow); é?,
Khomenko, V. “[Moseou)

ORG: none

TITLE: Some questions in the method of measuring instenteneous
ressures
P qw\

SOURCEﬁ AN SSSR. TIzvestiya. Mekhanike zhidkosti 1 gaza, no. 2, 1966,
171-17 ,

TOPIC TAGS: pressure measurement, aserodynamic load, hermonic vibration

ABSTRACT: The srticle considers certain questions involved in the
method of measuring unstesdy staste aerodynamic losds with hsrmonic
vibrations of the model, at a constant mean flow veloclity end small
vibration smplitudes. 1In determinstion of unsteady state loads by the
method of pressurs measurements, use is made of a stendard system of
coordinates connected with the body; the unsteady state motion of the
body is charscterized by the following dimensionless kinematic
paremeters which are functions of time, t:

Card 1/ 2
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Here U_ 13 the veloelty of the movable origin 0 (
flow) ghich 1s essumed to bonstent; b is the chap
dimension, In regard to the measurements,
detailed discussion of dynamic calibrstion
different paremeters op the error of the me

asurements.,.
7 formulss and 8 figures
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the velocity of the
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TITLE: 81ngulariti¢s‘in calculating subsonic flows past vings of complex shapes
SOURCE: AN SSSR. Izvestiya, Mekhanika zhidkosti i gaza, no. 6, 1966, 74-30

TOPIC TAGS: subsonic aerodynamics, aerodynamic characteriscic,aerodynamic life, lifc
coefficient; vortex flow, swept wing, variable geometry wing

ABSTRACT: Special features charagterizing the calculation of main and distributed

aerodynamic characteristics of complex monoplane wings such as: wings with dis~

continuities in leading and trailing edges, with curvilinear edges, and wings with

varidble geometry are considered. The effects of geometrical parameters and the

‘Mach number on the aerodynamic characteristics of these wings are analyzed by using

in his three previous works, where the continuous
horseshoe shaped vortices.
angle of attack is considered

. profiled leading edges are

established. As an example the proposed technique is used to calculate subsonic
- |flows past two most characteristic shapes, that is a variable-geometry F-111 wing and
a "Concorde"‘typejwing. The variations of the 1ift coefficient with M for both wings, [~
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location of the aerodynamic center with angle of sweep for F-111 configuration and
with M for "Concorde" type ving are given in graphs. A comparison of calculated
values with available experimental data on the "Concorde" ving with sharp and pro-
filed leading edges is included. Orig. art. has: 7 figures and 25 formulas. (AB)
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" ACC' NR: APT005653 BOURCE CODE: UR/0U13/67/000/002/0107/0107
"|INVENTOR: ng;gfpgrkovakiy, 8. M.; Bedenko, A. A.; Odnovol, L. A.
ORG: None

TITLE: A device for determining the rotational derivatives of models studied in
aerodynamic installations. Class k2, No. 19063h

SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 2, 1967, 107

TOPIC TAGS: aerodynamic test, wind tunnel instrumentation, strain gege

derivatives of models studied in aerodynamic installations. The unit consists of &
housing, extensometer and compensator including levers with weights. Experimental
accuracy is improved by using a hollow holder rigidly connected to the covering of the
device. The tail section of the model to be studied is mounted on this holder, and a
second holder for the forward section of the model is fastened to the extensometer

elastic hinges and reduces the effect which the moment of inertia of the model has on
the sensing element of the extensometer.

ABSTRACT: This Author's Certificate introduces a device for determining the rotational

which is mounted inside the casing. The compensator is connected to the casing through

Card 1/2 - Upc; 620.178
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1--hollow holder; 2--casing; 3--tail section of the model; L--holder; 5--forvard
section of the model; 6--extensometer; 7--compensator; 8--hinges
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BE LOTSERKOVSKIY, Ya,Lq; GRABENOVSKIY, O,N,

Gas purification eonditi
static precipitator, ons without the use of an electro~

My~Jo 165 ¥at. 1 gornorud. pram, no,3112-14
* (MIRA 18:11)
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AUTHORs arabenovskly, O PKO
s . . . B

ORG: none

TITLE! Formation of gedimentation in a turnover water supply pystem
of gas purifiers ynd methods o¥ s \:rew.nﬂon '

SOURCE: Vodosnabzhenliye 4 panitarnaya teknnika, no. T» 1965, 38-39

mOPIC TAGS: . plast furnace, waXes supgly ystem

The author notes that gediments are formed in the water

gystems of blast-furnace gas purifiers. The basic elements of such
nd magnesium compounds (yy=50%) which are

s of purification and moreover result in an

overexpenditure of electric powers A description 18 given of the

various causes for the formation of sedimentation and it is gtated

that sedimentatlion may be cleared away DYy using either chemical, hydro=|

pneumatic or mechanical methods, Chemical cleaning 1is done by using |

o dissolve Or

 peagents (such a8 hydrochloric or sulfurte acids) ¢
ot in order to prevent corrosion in the

!

1008en the sediments, and th %
e added to the flushing golutions,. The |—

\

pipes and pwip, inhibitors ar
hydropneumatic cleaning 18 achiaved by pressurized air and water
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Title Methods of Destroying Noddser

Author Belotsarkovak! Y, Ya.
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Rational feeding of workers operating in high

1. Ukrainskiy nauchno-issledovatel'skiy institut rishchevoy
promyshlennosti (for Mironchik, Priputina),

MIRONCHIK, K., kand,med,nauk, starshiy nauchnyy sotrudnik; PRIPUTINA, L.,
kand.med.nauk, starshiy nauchnyy sotruinik; BELOTSKAYA

temperature shops,
(MIRA 163:10)




YUDAYEVA, V., 1 ; BE
» ¥+, inghener-tekhnolog; Wﬂwgghemhtmnolog; DEMCHENXO, N,

Ukrainian cookery. Obshchestv.pit., 00,1325-26 Ja '63, (MIRA 16:4)

ls Starshiy inshener-tekhnolo

g otdela obshchestwennege pi
Ukrainskogo nauchno-issledovatel'skogo instituta torgovli Iani ™
obshchestvennogo pitaniya (for Demchenko .

(Cookery, Ukrainian
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"Concerning the behavior of silicon in temperin:
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TEZHEA FROMISILERWOY, Sofiia, Bulperia, Vol. 3, no, 3,

1y 1ist of Zest Europe Accessions (HEAI), LG, Vol. 3, lo. 6,
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¥, the introduction of S-treated steels is

on the dooxidation of the metal, the conditions
aud the methods of treating metal with 8. To
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AUTHORS:
TITLE:

PERIODICAL:
ABSTRACT:

Belotskiy, A.V., Gridnev, V.i., Sklyarov, O, Ye, 32=10ayt /T

The Ion-X-Ray Tube With Revclving Anode (Tonnaya rentgenovskaya
trubka s vrashchayushechimsya anodow).

Zavodskaya Laboratoriys, 1957, Voi. 23, Nr i2. pp. 14391500 ( USSK)

The new construction of this tube suggested in thia peper congistz
of a tube-shaped stand festened onto a table: i* has a central pro=-

Jeotion into the upper part of which a porcelain tube (insulator) in
a coniocal box is introduced. On the upper end of the porcelain tube
there is a special device which is connected wiin the sathode anldeyr
together with the ocathode in the interior of %ne tube. Hers the se-
thode may be adjusted from the outside, The snode is in tha loxger
part of the central projection and iz fiited on to the mebile erd of
the anode shaft. The anode shaft itsslf is horizontal, has roller
bearings, and as packing s number of rubber washers with meta® fii-
tings are used. The anode shaft is driven by an elecivomotor whiak

is fastened beside the apparatus on the plate of the tabie. The arode
shaft together with the driving disk are construcied ir euch a marnner
that the anode shaft is adjustable in the hocizontal dlrs-tice inp
order that at its end iu the luterior of the appara s the anode

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204400020-6



The Ion-X-Ray Tibe With Revolving Anode 3ot 2-u1/ 74
together with the

ted or removed,
the anode can be

In oersain casey
replaced by g prism upen the surfaces 0f whiohk the
ayers are fiyed. The anode DAy be used while af
cus spot is used Up TO 2.5 mnoat 10=12 wd ap) 3h k¥
iron of the anode, In the case of » revelving angde
voluticny {a 450-500 per minute with & ouirent of up
to 25 mA, 35=40 KV, and a foos spot of 0,%9-1,0 mp 14 provided (in
the case of ocontinuous stress), There are 2 figures,

ASS0CIATION:

Kiyev Polytechnio Institut (Riyevakiy politekhnicheskiy ingttsys

4.
AVAILABLE:
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PERM%&KUV. V.G., dots,, kand, tekhn, nauk; BELOTSKIY. AV., inzh,

X-ray temper axamination in annealed, nitrided iren, Izv.vys.ucheb.zav.;
chern,met, no,11:99-104 N 'sg, (MIRA 12:1)

1. Kiyevakiy Politakhnicheskiy institut., Rekomendovano kafedroy
netallovedeniya i termoobrabotki,

(Irou--Mhtallngraphy) (Tempering) (Came hardening)
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BRIOTSKIY, A.V,; GRIDENV, V.N,

B g TR i

High-temperature X.ray camera, Zav. lad, 24 no,5:643 's8,
(MIBA 1126)

1, Kiyevakly politekhnichesiciy institut,
(X rays—-Bquipment and supplies)
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BELOTSKIY A.Y,

" Camera £ or the precise determination of crystal lattice comytants at
high temperatures, Zav,lab, 1n0,11:1397 '59. (NIRA 13:4)

1.Kiyevskiy politekhnicheskiy institut,
(Crystal lattices) (X rays - Equipment and supplies)
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AUTHORS: Belotskiy, A. V., Gridnev, V. N.
< _'“—(,NW':"“"""' —

TITLE: A New Method of Investigating the Dissolving of the Carbide Phase
in Austenite ring Electric Heating

PERICDICAL: Tzvestiya vy\s.shikh uchebnykh zavedeniy, Chernaya metallurglya,
1960, No. 6, P. 95-102

TEXT: A new method is suggested of examining the dissolving of the ./}/
carbide phase during heating of steel, The method 1s based on the X-ray
structural analysis with simulteneous checking of the
process by the dilatometric . The specimens are heated up to different
temperatures, they are then supercooled to the temperature range of higher
stability of supercooled austenite, ently the X-ray exposure 18 made.
For this purpose 2 high-temporature X-ray chamber with a dilatometer was
designed with the participation of 0. Ye Sklyarov. During heating of the
specimens the simultaneous optical recording of thermal and dilatometric curves
is performed, 80 that the temperature and the nature of ocourring processes
may be checked, The chamber and 1ts electric circult are described in detail
N 1llustrated, Various steel grades (%0, QSK (UBA), Y124 (U12A) and {16 (u16)
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A New Method of Investigating the pissolving of the Carbide Phase in Austenite
During Electric Heating.

were examined. Their composition is given, gtrip-shaped specimens of 4,0 x 0.5
mm oross section wers heated for 3-4 seconds by power frequency current at a
rate of 350 degroes/ gec up to differeng temperatures and were cooled down to the
temperature of jsothermal holding (300 C). The X-ray exposure did not exceed

1 minute so that changes in the lattice constant of the supercooled austenite
were checked every minute, The X-ray patterns served to study the kinetics of l)/
carbide dissolving and the dissociation of supercooled austenite, Changes in
the lattice constant depending on the heating temperature show (Figure 7) that
for high carbon ste 1s with an initial granular structure the austenite can ge
recorded at 800-810°C, 1. e. after heating above the critioal point by 30-%0-.
Under these conditions the carbon content in the austenite attains 0.5<0.6%.
Curves are presented (Figure 7) which show the dependence of the jattice constant
of supercooled austenite on the heating temperature for various steel grades,
They may be used to determine the temperature of the completed diasolvigs of the
carbide phase during heating of the steel, This temgerature 1s 880-890 C for
UBA steel; 920-930°C for U124 steel and 1,010-1,020°C for Ul6 steel, There

are 2 dlagrams, 4 graphs, 1 oircuit diagram, 1 x-ray pattern and 8 references:
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A New Method of Investigating the Dissolving of the Carbide Fhass -n Al s
During Electric Heating

7 Soviet and 1 German,

ASSOCIATION: Kiyevskiy politekhnieheskiy institut (1yey Polyteonn:-

Institute) ———

SUBMITTED: September 26, 1959,
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AUTH ORS: Permyakov, V.l.3 Todorev, R.P.; Yoshevolk, GoIe; Belqtg&}&ly,mA.Y.w

TITLE: The Effect of Homogenizing on the Redistribution of Silicon and the
Mechanical Properties of Magnesium Cast Iron With Grey Fracture

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya, 1960,
N°| 10’ pp. 143 - 147

TEXT: Cast iron with 3.51% C; 3.36% 81 0.39% Mn; 0.10% P; 0.008% 8;
and 0.053% Mg has been studied before and after homogenizing in 1,050°C. Uneven
8i distribution was revealed in the state befores homogenizing, with the highest
concentration at graphite inslusions (Fig. 1), along with reduced C content in
these spots and the .owest quantity of residual austenite at the graphite glob-
ules, due to the mutual displacing effect of C eni Si. Hoiding in 1,050° homoge=
nized the strusture. The effest was studied with an x-ray camera in aobalt anode
radiation using the inverse method. The d-phaze line (310) was phooused at 60 mm
distance between the spacimen ard the film, and armec iron with a total impuri-
ties content maximum 0,05% was used as the raference plene; the Xx-ray camera was
a "1 KPOC" (1 KROS). The variation of photomesric curves (Fig. 3} indicated high

Card /7.
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The Effact of Homoganizing on the Radigtributlcn T 8tlie
Propsrties of Magnesium Cagt Iron with Urey Fractype

0 and the Meohanical

heterogeneity of fore homogenizing, Tha microhaminess of ferrite wag
measured with 3 (PMI=3) apparatus. The results (Fig. 4} show that the qif.
values gradually 41 PPeared. Ferrite wag Practioally
Dilatometria determinations
“lzatlon reduced rapldly at the
decomposition of eutectic
loal broperties wag
composition., The results are
rop of strength ang hardness
It is apparent that brittleness before homogenizing
Si concentration in spots, and that +he improved plastie Properties
' to redistribution of 81, I vious that homogenlzing must
Preceed the sesong graphitization g hen a high Plasticity of cast-
ings 1s wanteq, There are & figures,
ASSOCIATION: Kiyevskiy politekhnicheskiy Institut (Ky
UBM

v Polyteonnt cal Insti tute)
SUBMITTED; January 7, 1960
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BELOTSKIY, A. V,, CAND TzCH Sci, "L»ii§11am%+9~ OF THE
KINETIGS OF DIFFUSION OF THE CARBIDE PHASE |N ELEGTRON TEM=
PERING OF CARBON AND ALLOYED STEELS," ONEPROPETROVSK, 1961,

(MiN OF HioHER AND SEC SPEC ED UKSSR. DNEPROPETROVSK QRDER

OF:LABOR RED BANNER METALLURGICAL INST), (KL=DV, 1161, 217).
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AUTHOR: Belotskly, A V.

TITLE: The solution kinetics of carbide phase at the electric heating of
Fe-Cr-C alloys

PERIODICAL; Referativnyy zhurnal, Metallurgiya, To. %, 1962, 12, abstract 4180
("sb. nauchn. tr. aspirantov Kiyevsk. politekhn, in-ta." Kivev,

TEXT: Samples of Fe-Cr-C alloys containing 1.80 - 6.76% Cr and 0.02% C and
alsolUx6 (ShKnS),WX 15 (Shih15) and X 3 (Kn3) steels were heated with alter- .
nating current to temperatures ) Acy, and at an isothermic exposure & geries of . _
radiograms of stable austenite were taken at the same temperature on after heat- |
ing to these temperatures and a gharp cooling to 320°C (the region of an {ncreased
stability of austenite), an X-ray diffraction study was carried out, too, The .
golubility of carbides was datermined by measuring the crystalline lattice param- -
eters of austenite. The rate of carbide phase solution jnoreases by linear lav
with the increase of temperature, The higher the Cr content the higher the tem-
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alloys a carbide

tric tempering, the rate of itg Solution increaseg sharply and

ends at considerably lower temperatures. On.the basis of the fact, that in the
initial period of isothermic eXposure it has beep Possible to detect austenite
With a very 1ow ¢ content, 1t ig Supposed that at the initia) moment of the phaaag ‘f'
transformation austenite eémerges with a composition near to that of ferrite, P

‘L. Vul's
[Abstracter's note: Complete translation]
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AUTHORS : Belotakiy, A. V., Gridnev, V. N.
TITLE: Investigating the kinetlos of the carbide phage diffusion in eleotri-
oally heated Fe-Ni-C alloys

PERIODICAL: Izvestiyz vysshikh uchebnykh zavedeniy. Chernaya metallurgiya, no. 2,
1961, 114 - 121

TEXT: The investigation has been carried out in view of the oarbide phase
diffusion ahd austenite homogenation effeoct on the final structure and properties
of hardened steel. The obtained data may provide the base for the development

of an eleotric hardening process. The techniques consisted in observation of X-ray
diffraction using a new kind of high-temperature X-ray camera with a dilatometer.
It permitted the simultaneous recording of temperature and volume ourves and a
rapid succession of photographs. A description of the camera was given by the,
authors previougly [Ref. 1: A. V. Belotskiy, V. N. Gridnev, Izv. yyssh. uch. zav.
Chern. metallurgiya, no. 6, 1960]. Alloys were prepared from armeo iron. The
investigation results are given in detail and illustrated in graphs and one serial
X-ray photo,. The alloys contained 5% Ni and different quantities of C up to 1.1%

Card 1/2
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Investigating the kinetics of the carbide phase ... A161/A133

The temperature of the complete diffusion of ferrite and sustenite were determined.
One graph shows the stated lattice spacing of stable and supercooled augtenite.

It has been proven that carbides are dissolving very rapidly’ (in considerably less
than one minute) during isothermiec eleotric heating above the oritical range, and
the diffusion process in nickel stes] is very fast already in the phase transfor-
matlon period. The information contains many data on the austenite lattice spacing
variations at different nickel and carbon contents at different temperatures.

There are 7 figures, 1 table and 1 Soviet reference.

ASSOCIATION: . Kiyevskiy politekhnicheskiy institut (Kiyev, Polytechnical
Institute)

SUBMITTED: July 4, 1960
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AUTHORS :

TITLE:

2/005/009

PERIODICAL: Izvestiya Vysshikh uchebnykh zavedeniy, Chernaya
metallurgiyéﬁgno.lz, 1961, 107-113

Using the high t@mperatug@ X-rayémethod, the velocity and
tion of the carbide Phase during electric

owing commercial Fe-Cp-(C alloys (with an
initial structure) were studied: WX (ShKh6) |

Wxis (Shkh15), x3 (Kh3), 4Xx13 (4Kh13), X18 (Knh18)

Type of carbide

C e s oMy ] . phase
ﬁ?ﬁ }1 0,67
04 152 0,25 ¢.39
X3 100 3,95 09 g5 } (Fe. Crh €
X13 0,41 13,7 0'% 0,37 o, (Fe, CPly y Gy
+ (Fe, Cry, C
X8 0,93 18,2 0,24 05 0,18 0,025 0,02, (Fe, Cr), ;ﬁz
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An investigation of the kinetics ,,, EO71/E435

Manganese radiation was used, the accuracy of determining the
lattice spacing of austenite was + 0.0015 kX. To determine the
dependence of ihe «attice spacing of the austenite on its chromium
content, synthetic alloys containing 0.2% C and from 1.8 to 6,76%
Cr were used, Up to 7%, the chromium content hasg no influence on
the lattice spacing of austenite. Therefore, graduated graphs
prepared for carbon steel can be used for the determination of
carbon in the solid solution of Fe-Cr-C alloys, Observation of
the solution of the carbide phase on heating was based on changes
of the lattice spacing of the austenite, It was found that under
conditions of isothermal heating the solution of carbides depends
mainly on the temperature and very little on the duration of the
isothermal soaking, The most intensive dissolution of the
cirbide phase in ShKhé and ShKhls alloys occurs in the range

850 to 900°c, At higher temperatures carbides are completely
dissolved during the first minutes, The position is different for
high chromium steels, Even at the highest heating temperature
(1050°C) the C-concentration of the austenite reaches only 0,35 to

0.4, The low solubility of carbides in the austenite of these
Card 2/5
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5/148/61/000/012/005/009
An investigation of the kinetics ... E071/E435

steels is explained by the presence of special carbides not

easily soluble in austenite. On heating high chromium alloys
specimens which were first quenched from 1250“C1practically
complete solubility of the carbide phase is achieved in the
temperature range 950 to 1600°C, The solubility of the carbide
phase on continuous electric heating with a velocity of 250°C/sec
was also studied. After heating the specimens to various
austenization temperatures, they immediately cooled to 320°C

(range of increased stability of supercooled austenite) and the
lattice spacing of austenite was determined. For each type of
steel two initial structures were used: spheroidized (annealed

for grained pearlite) and hardened, For ShKh6 steel with the
annealed structure, the solubility of the carbide phase depends not
only on temperature but also on the heating duration, The ;///
dissolution of the carbide phase is practically finished on heating
to 1025~ 1050°C, while in the preliminary hardened specimen this —
is achieved at about 825°C. The solubility of the carbide phase
of annealed specimens of ShKhl5 steel is slower and even on
reaching 1210°C the dissolution is not completed; about 0.1% of
carbon remains combined in the carbide phase, The dissolution of
Card 3/5
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the carbide phase in hardened Specimens increases sharply and is
completed at 825 to 850°c, At high temperatures, hysteresis was
observed for the dissolution of the carbide phase 1n annealed
and hardened Kh3 steel, On heating annealed Specimens to 1210°C
about 25% of the carbon remains in the carbide phase while in
hardened specimens the dissolution is practically finished on
reaching about 950°C, Ip annealed 4Kh13 steel, the solution of

g soaking 20 min), carbides Pass into solutions at
1050 to 1080°C., The high velocity of solution and increased
solubility of carb ' i ‘tric heating of

. highly
dispersed, carbide phase which is more soluble 1n austenite
There are 4 figures and 3 references: 2 Soviet-blo: and
1 non-Soviet-bloc, The reference to an English language
publication reads as follows: Ref,2: K. Kuo. Journal Iron and

Card 4/5
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Steel Inst, v.173, 1953, 363,

ASSOCIATION: Kiyevskiy politekhnicheskiy institut
(Kiyev Polytechnical Institute)

SUBMITTED: July 12, 19690
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BELOTSKIY, AV, (Kiyev); PERMYAKOV, V.G, (Kiyev); PETROSYAN, F.G, (Kiyev)

iﬁigh-temperature X-ray examination of the i

ntermediate
transformation of austenite in an iron-nickel-carbon alloy.
Iav, AN SSSR, Met, 1 gor, delo no.5:126-128 S-0 '63,

(MIRA 16:11)
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Diffusion of cementite during the slectric heating of carbon
stsel, Metalloved., i term. obr. met., no.2efl=43 P

(MIRA 1747)
1. Kiyevskiy politekhricheskdy institut,
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, AUTHOR: Vashchenko, X. I.; Firstov, A. N.; Belotskiv, A. V.; Duplyak, V. D.;
. Kostenko, G. D. T T
. ORG: Kiev Polytechnical Institute

(¥
- TITLE: Structure and phase composition of the diffusion layer in bimetallic

(iyevskiy politeknnicheskiy institut)

P

iron~-aluminum castings 4 K /
Lo ~ ‘ . '
| SOURCE:  IVUZ, Chernaya metallurgiya, no. k, 1466, 137-111

. TOPIC TAGS: phase composition, binary alloy, iron aluminum alloy

. ARSTRACT: The report studies the stru.ture and phnse composition of the

L diffusign layer of specimens of Armco/iron (0.014 % C), steel grades 20
and U8 'and cast iron grade SCh 21-40,'uluminized at differeni Lemperatures

i end aged in o melt of pure aluminum or in an aluminum alloy with 4 % Si

'and 7 % 2a.

j Cylindrical specimens 10 mx in diemeter and 30 mm long were alumi-
nized in small tanks of thin sheet iron.25 mm in dicmeter and 45 ma high

‘which were immersed in o crucible containing the aluminum melt.

] Specimens 18 mm in diemeter and 70 mm long wore sluminized directly

' in the crucible and then had the aluminum melt poured over them in a sand
wold at a temperature.of 720-730° C. From the bimetallic billets thus

| obteined sections and specimens for tensile testing were prepared.

i Binary alloys wore prepared in an electric arc crucibleless furnace

i with a protective (argon) atmosphere., Chorge wateriala were Armco iron

tand _AVOQ de .aluminua.
R v/ UDC:. 669.15'74:621 18
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; In the aluminizjpg of Armco irom in pure aluminum, the diffusion

' layer consisted of two zones: a thick zone of colwwrnar cryatallites ad join-

| ing tho irom, and, considerably thicker. a fine crystalline zone (2-3

{ microns) adjoining the aluminum. The columnar crystallites grew predomi-

! nantly in & direction perpendicular to the front of the reactive diffusion

{ (toward the specimen surface) with the formation of cheracteristic protu~

i aions -- t{ongues,

| Formation of the two-phase layer is the result of reactive diffusion

I in the solid iron - aluminum melt systems the diffusion of sluminum atoms

| promotes the growth of columnar crystallites and the overall thickaess of

| the layer, and in the straightforvard diffusion of iron, atoms change ia
the condition of equilibrium of the system which leads to a decrease in

| layer thickness. From the thermodynamic point of view, this phenomenon '
boila down to an increase in entropy of displacement and decrease in the
free energy of the system and, therefore, proceeds spontaneously and irre-

| versibly.

! The results of microstructural and chemical analyses vere confirmed

' 'by roentgenographic investigation, Orig. art. has: 3 figures. [JPRS: 36,728]

| SUB CODE: 11 / SUBM DATE: 13Apr65 / ORLC REP: 005 / OTH REF: 009

| Card 2/2171LV°
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gFLOT‘S‘k‘I ¥, J)I/?
 U8SR/Physical Chenmistry - fhermodynawics, Thermochemistry, Equilidris,
- il Physiosl-Chemical Analysis, Phase Transiticns. B-8

Abs Jour: Referst. Zhurnal Khimiye, No 3, 1957, TIT9.

Author ¢ P.K. Migal', D.P. Belotskly.

Inst ¢t Kishinev University.
TMtle ¢ Viscosity and Burface Tension in System Bthyl Alcohol -
Aniline ~ Chloreform.

Orig Pub: Uch. zap. Kishinevsk. un-ta, 1957, 27, 119-125.

Abstract: The viscosity and surface tension (& ; were measured at 0°

to 25° in the ternary system ColsOH (I) - Cg (11) - CHEl3
(II%?, in vhich III is an :l.ndigsemt t. The results
were trested by the method of divergences from additivity (X.A.
Izmaylov, Zh. fiz. lhimdi, 1951, 25, 1070). It seems that s
compownd of I and II of ths composition 1 : 1 is produced in
the system at the expemse of a hydrogen bond. The meximm &1i-
vergence of 6 from the sdditivity coincides with the composi-

1 1/2 =52=
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AUTHORS :

TITLE:

PLRIOLICAL:

ABSTRACT :

Card 1/2

Belotskiy, D. P., Noval'kovskiy, N. P.
— T T I

blectric Conductivity in Aqueous Sulfate Systeuns

Zhurnal neorganicheskoy khimit, 1459, Vol 4, ar 1o,
pp 2403 - 2404 (USSR)

The electric conductivity of the systens }\inSO4 - HZSO4 - 520
and Mg804 - HQSO4 - H20 at a total concentration of sulfate
and acid of 0.2 mole/l and at 20, 4o, and 60° was investigated.
The electric condictivity of both of these systens is graphed
in figares 1 and 2, its deviation from the additivity im
figures 3 and 4. The experimentally obtained condactivity lies
below that theoretically calculated, The maxima of the devig-
tions from the additivity correspond with an syuinclar ratio
between salt and acid and increase with increacing temperatare,
These results confirm the conception of Ya. A. Fi:lkov and

&. A. Sheka (Ref 5) that in these systems the nawiov of charged
narticles is changed by complex forzation. I. I. iloiseyev and
R. b, Frid {Ref 6) state that in polybasic acids Lhe reaction

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204400020-6
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Llectric Conductivity in Aqueous Sulfate Systens

equilibrium can be shifted by the formation of acid salts.

There are 4 figures and 6 Soviet references.

ASSOCIATION: Chernovitskiy gosudarstvennyy universitet (Chernovtsy State
University)

SUBKITTED: July 1o, 1958
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_BELOTSKIY, D.P.; GUISULYAX, B.M,

Consuctivity study of the reaction of potassiym ferricyanide
with N-phenyllepidinium perchlorate in aqueous solution, Ukr.
khim, shur. 26 no.2:158=160 160, (MIRA 13:9)

1, Chernovitskly gosudarstvennyy universitet.
(Lepidinium compounds) (Potassium ferricyanide)
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BELOTSKIY, D.P,; KHOKHOL, M,F,

e Yt e s T

Phyaicochemical analysis of aqueous solutions of the system
phosphoric acid - sulfuric acid, Zhur, neorg, khim. 5ro,3:1708-
712 Mr '60, (MIRA 14:6)

1. Chernovitskiy gosudarstvennyy universitet,
(Phosphoric acid)
(Sulfuric acid)
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| CCESSION NR: ARM020695 ~ 8/0275/64/000/001/8006
| SOURCE: REh. Blektronika i yeye primeneniye, Abs. 1B32

'il mas. Belotnl}:{y_:‘b. P.; Noval'kovskiy, N. P.; Panchuk, I. E.
" | or7i8:  semiconductor alloys in the En-Cd-8b system

_ | CITED SOURCE: Nauchn. yezhegodnik za 1959 g. Cherny*shevskiy un-t.
-1 Khim, fak. Chernovtsy*, 1960, 627-629

] i TOPIC TAGS: semiconductors, semiconductor alloys, zinc cadmium
| antimony semiconductor, electric conductivity, thermal emf, impurity
‘1 effect, equilibrium conditions, nonequilibrium conditions

| TRANSLATION: The Zn-Cd-Sb diagram of state was investigated under
equilibrium and non-equilibrium conditions, as was the slectric con- |-
1.~ | ductivity and thermal emf of the pseudo-binary section EnSb--Cdsb.

| Under noh-oqui;ibriu conditions a eutectic composition was observed,

g e
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| ACCESSION NR: AR4020695

similar to that of the central part of the diagram and degenerating
| after longer annealing (on the order of six days). At a composition
ratio close to 1:1, the conductivity of the equilibrium alloys reach-
es a maximum while the thermal emf reaches a minimum, this being a
characteristic attribute of semiconductor solid solutions. A study
of the effect of impurities on the variation of the properties of
the ternary alloy Cd2n8b2 has shown that the elements of the fourth

period of the periodic table (Cu, Se) increases the conductivity

to a maximum degree when the impurity content is 1~-2%, whereas ele-
‘ments of the fifth period (Ag, Te) sharply increase the conductivity
éven at a concentration on the order of 0.1%. The influence of the

impurity is determined by the electron shell structure of the intro-
duced impurity. Bibliography, 7 titles. N. 8h.

DATE ACO: O3Maré4  oUB CODE FE, B8 mwcw 00
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AUTHOR:; > iy, D, P

TITLE: Some rules governing semiconductor compound
sodium chloride structure

PERTODICAL: Referativnyy zhurnal, Fizika, ne. 2, 1902, 16, sbolraet 20151
) B )

(V sb, ‘Vopr. metallurgld 1 fiz. poluprovednitov”, Moscow, AN DOOR,
1961, 18 - 23)

TET: The forbjdden band width has been found to be linearly dependent on
the melting temperature (or on the total atomic number) of cc>mpoums with spha-
lerite structure and with 2 common element of group V {or VI), The logarithm of
mobility is also expressod as a linear function of the total at«~*~ nurber, The
melting temperature is expressed as a linear function of the totzl stomic number
of group I compounds having a common halide., The same relationanip exists be-
tween mobility and the total atomlc number of these compounds, The presence of
a linear dependence for the mentioned compounds with a sphalerite and sodium
chloride structure offers the possibility of obtaining semiconductor materials
with pre-assigned properties,

[Abstraoter s note; Complete translation]

Card 1/1
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AUTHOR: Belotskiy, DePe

TITLE: on certain relationships of gemiconducting compounds
with zinc plende and sodium chlorde structures

SOURCE ! soveshchaniye po poluprovodnxkovym matertialam, kth.

voprosy metallurgii 1 fizikl poluprovodnikov; polu-~
provodnikovyye 5oyedinen1ya 1 tverdyye splavy. Trudy

soveshchaniya. Moscow. 1zd.-ve AN SSSR. 1961.
Akademiya nauk SSSR. Institut metallurgt! imeni
A.A. Baykova. Fizikcw&ekhnichaskxy institut, 18-2%

TEXT: It is shown that for & series of compounds with zinc
blende structure (AlP, GaP, InP; AlAS, GaAs, InAs: AlSb, GaSb,
insb; znTe, CdTe, HgTe) containing slements of the 5th or bth
group, there ig a linear relationship between the widath ot the
forbidden energy band and the melting po:nt. There 1s also a
linear relationship petween the total atomic number of the
compounds and melting point, and between log. electron mobility
and total atomic number. Compounds with a sodium chloride
structure were also examined. The relationships between the

card 1/
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On certain relationships of .... E021/E120

atomic number, the melting point and the electron mobility are

shown in Fig.4. The relation between total atomic number and

melting point of bromides is characterised by two almost parallel
straight lines, The lower series consists of LiBr, Cubr, AgBr

and T1Br, and the higher series NaBr, KBr, RbBr, CsBr. The ‘,fr

relationship for chlorides with the same elements gives similu:
lines with the exclusion of TICl, In the case of 10dides, Nal
transferred to the lower line and LiI 1is situated beneath both
rines, The situation is more complex for fluorides and there are
three straight lines., The highest one includes NaF, CuF. the
middle one KF, RbF, (sF; and the lowest one LiF, AgF. Similar
straight line relationships are found between ths electronic
mobility and the total atomic number for these compounds, The
existence of these linear relationships makes i1t pessible to
predict the properties of semiconducting materials in a series of
compounds, if the properi:es of some of the compounds in the serics
are already known,

There are & figures and !. references. 6 Scv:iet hlcc, ! Russian
translation from non-Soviet-bles puobiication. and % ron-Soviet-blos.
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Investigating the interaction between aqueous solutions of
phosphoric acid and glycerol by methods of physiocochemical
analysis. Iazv.vys.ucheb.zav,; khim.i khim,tekh. 4 no,l:1568-

160 61, (MIRA 14:6)

1, Chernovitskiy gosudarstvennyy universitet, kafedra
neorganicheskoy khimii,
(Phosphoric acid)  (Glycerol)
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BELOTSKIY, D.P.; NOVAL'KOVSKIY, N.P.; MIDONOVA, N.N.

St ety

Study of the interaction of sulfuric acid and glycerol in agueous
solution by methods of physicochemical analysis, Izv,vys.ucheb,
zave; khim,i khim.tekh. 4 1no0,6:1035-1037 161, (MIRA 15:3)

1, Chernovitskiy gosudarstvennyy universitet, kafedra
neorganicheskoy khimii,
(Sulfuric acid)  (Glycerol)
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